Introduction
Lagos is the commercial nerve centre of Nigeria. It is a nodal centre characterized by hustle and bustle, wealth and poverty. There are numerous secondary schools in Lagos State both "approved" and "unapproved". The private schools are the non-state providers of education. They are run by individuals, faith-based groups, charity organizations and communities. Their sources of funding range from school fees alone to grants-in-aid (mainly mission schools) from research agencies. These private schools have complete autonomy as regards management, pedagogy and hiring. We also have elite private schools and the very low fee paying ones. Public schools are the government schools. They are owned, funded, run and managed by the government with very little or no autonomy at the school level. Government schools are assumed to be approved regardless of standards. Operating a private school in Lagos without approval is illegal. Also, running a private school for the purpose of making profit is against government regulations (Education Sector Support Programme in Nigeria ESSPIN, 2011). Certain private schools attain the approved school status without fulfilling the guidelines (Tooley, Dixon and Olaniyan, 2005 ; ESSPIN 2011). Students do not pay school fees in government schools. A study carried out by the Department for International Development (DFID) Education Sector Support Programme in Nigeria (ESSPIN) in 2011, revealed that the private schools outnumber the public schools. This study asserted that there were twelve thousand and ninety-eight (12 098) private schools and six hundred and thirty-nine (639) public schools in Lagos State. ESSPIN also conducted a Monitoring Learning Achievement exercise in which public and private schools students participated and it was found that the private school children performed better. One then wonders what it is that makes the private schools tick. Studies on poor academic performance revealed that aside from school-related characteristics/factors, the students" personal characteristics (especially learning styles preferences) can also adversely affect a students" achievement. They also pointed out that school-related characteristics/factors had greater impact on students" academic performance than the students" personal characteristics.
There are some observable school characteristics that may be common to both private and public schools. Some of them include: large class-size, inadequate teaching resources, physical appearance, small classroom space, location of school, co-curricular activities, shortage of teachers, frequent changes of teachers and teachers" attitude to work, sub-standard teachers and poor instructional strategies (ESSPIN,2011) . The extent to which these factors are present or absent in public and private schools determines the quality of instruction their students receive, characteristics of these students and hence their academic performance. This research work seeks to investigate students" characteristics (learning styles preferences) in the two school types and how these students" characteristics affect their academic performance.
In the teaching-learning environment there have been questions as to why some students learn better than other students under the same conditions. Educators are concerned about using different teaching methods and instructional materials to improve achievement of their students. Students on the other hand, have a role to play in improving their performance after a given period of instruction. If the teacher does all that is in his power to do to ensure good performance and the students do not play their part; then success may not be achieved. Berg (2005) , identified attitude, motivation and genuine interest as the most important student characteristics associated with successful learning. There would be no meaningful success if the students do not exhibit these characteristics in the learning environment.
Yeung, Read and Schmid (2005), posit that several factors influence student learning. Examples of such factors include but are not limited to students learning style preferences, interest in the materials being studied and the learning environment. They went on to say that an individual"s learning style preference deals with the way the person responds to stimuli in the learning context and the characteristic way he acquires and uses information.
Since students learn in different ways, there is need for the students" learning style preferences to align with the instructors teaching style for good performance. The most effective teacher is one who caters for a range of learning styles. There is obvious need to incorporate the students" learning style into the instructional and assessment procedures. This study sets out to investigate and compare the learning style preferences of students in public and private schools in Lagos Metropolis. The relationship between students" learning styles and their academic performance will also be reported.
Learning style was defined by , as the way each learner begins to concentrate on, process and remember new and difficult information. When an individual"s multidimensional characteristics are examined the person"s learning style can be identified. An individual"s learning style is the way the person begins to process, internalize and concentrate on a new material (Gremli, 1996) .
Learning according to Sara 2010, can be defined as the summation of a person"s life experiences which have survival value for him and which is relatively permanent. Learning can equally be classified as conscious or unconscious. Conscious learning occurs when a person learns deliberately while the unconscious learning is when learning is without deliberate effort.
Individuals exhibit different approaches to solving a problem. Some are systematic, others are haphazard. The approach of an immature person gradually transforms into a pattern of behaviour called learning style. Sara 2010, made a distinction between style and strategy. Learning Style is the characteristic way a person thinks or approaches a problem while learning strategy is a particular approach used to solve a narrower range of problems. Learning style of a person is stable over the years but learning strategy varies with the situation under consideration.
According to Spoon and Schel (1998) Active learners tend to like group work more than reflective learners. Reflective learners prefer to work alone. Sitting through lecture without doing anything physical is hard for both active and reflective learners but even harder for active learners.
Sensing and Intuitive Learners
Sensory learners like learning facts. Intuitive learners prefer discovering possibilities and relationships. Sensory learners learn by well-established methods. They dislike complications and surprises; they like innovation and dislike repetition. Sensors will resent being tested on materials not explicitly covered in class. Sensors are patient with details and good at memorising facts and doing hands-on laboratory work. Intuitive learners are good at grasping new concepts and more comfortable than sensors with abstractions and mathematical formulations. Sensory learners tend to be more practical and careful than intuitive learners. Intuitive learners tend to work faster and tend to be more innovative than sensory learners.
Verbal and Visual Learners
Visual learners remember best what they see. For instance: pictures diagrams, flow charts, time lines, films and demonstrations. Verbal learners learn better from words written and spoken explanations. Everyone learns more when information is presented both visually and verbally.
Sequential and Global Learners
Sequential learners gain understanding in linear step, when each step follows the previous step logically. Global learners learn in large lumps, absorbing materials randomly without seeing connections. Then they suddenly understand. Sequential learners follow logical stepwise procedures in finding solutions. Global learners are able to solve complex problems quickly. They put things together in new ways once they have grasped the big picture. They may have difficulty explaining how they did it.
Chemistry is the basis of all environmental sciences. All science students must offer and pass it at credit level before they can proceed to study any science course at the university level (Kolawole et al, 2011) . Some factors were identified by Adeyemi (2011), as causes of students" academic failure. They are: lack of personal confidence, emotional instability and temperamental tendency towards extroversion. Al-methen and Wilkinson (1992) argued that students" failures are due to academic problems arising from personal inadequacies like: low ability, negative self-concept, anxiety, peer influence, poor classroom conditions and lack of home support. This study is concerned with investigating student characteristics (learning style preferences) that are prevalent in public and private schools in Lagos State and the extent to which these features are related to students" performance. The researcher will consider, learning styles and academic performance in the two school types.
Even though there are similarities in the way people learn, each person learns in a unique way which is as individualistic as a finger-print (Gremli, 1996) . In his Theory regarding the nature of intelligence, Howard Gardner (1993) , outlined the following as the characteristics of student learning that teachers have to take into consideration in order to help their students learn: verbal/linguistic intelligence; logical/mathematical intelligence; visual/spatial intelligence; bodily/kinaesthetic intelligence; musical/rhythmic intelligence; interpersonal intelligence; intrapersonal intelligence; and naturalistic intelligence. A verbal linguistic intelligent student asks lots of question, enjoys talking, has good vocabulary, enjoys reading, enjoys playing with words, likes to write, etc. A logical or Mathematical intelligent student enjoys solving puzzles, plays with numbers, is oriented to rule based activities, is interested in logic, wants to know how things work, and does well in Mathematics, reasoning, logic and problem solving. A visual/spatial intelligent person likes to draw, likes to take things apart, likes to build things, is mechanically adept, remembers places by description or images, can interpret maps. A bodily/kinaesthetic intelligent student is good at physical activities (e.g. sports, acting, dance and crafts), has a good sense of balance and rhythm, can communicate ideas through gesture. (Intime, 2001 ). Learning style can be seen as the way an individual learns, understands and digests a piece of information in a learning environment.
If a teacher knows his students" learning style (even basic information), it helps the teacher to help the students. It will also help the teacher to prepare the students to help themselves; since students have to learn the best strategies to improve their own learning (metacognition). By encouraging students to take responsibility for their own learning, the teacher increases their chances for success in that subject and others (Felder, 2003) . The following five dimensions to learning styles were identified by Felder, 1993. They include:
 Perception(sensory or intuitive)  Input modality (visual-nonverbal, auditory, or tactile-kinaesthetic)  Organization (inductive or deductive)  Processing (active or reflective)  Understanding (sequential or global) He said that students do not fall cleanly into one category but have different learning styles or preferences in different situations.
Felder emphasized that instructors should note that many students may not know their learning preferences. Hence it is important for the students to practice metacognition or learning how one learns. This allows the students to take responsibility for their own learning success by adopting appropriate learning strategies based on their preferences (Felder, 1993) .
Many people who learnt chemistry did so by lecture method. The teaching style used by 89% of science professors is lecture method (Timberlake, 2001). During lecture, students are not actively involved in the lesson; their attention span is short and their retention of the concepts taught is minimal. Don Paulson (1998) , reported that the use of active-learning approach produced an average retention rate of 78% as opposed to 38% when he used lecture method. In a student-centred class, students are encouraged to participate actively rather than being passive. Students are involved in the class through a variety of hands-on-activities (Timberlake, 2001). She called these activities lecturePLUS; where P denotes participation; L stands for learning, U denotes understanding and S for success. These activities entail group homework projects, peer presentations, in-class collaborative learning, on-going assessments and mini-lectures using PowerPoint.
Adesoji and Ibraheem (2009) were of the view that mathematical abilities of students were tied to their success in chemistry. They reiterated that the ability to manipulate symbols (geometry) and the ability to use and manoeuvre algebraic symbols to solve problems were necessary for success in chemistry. They went on to say that students with intellectual abilities had greater chance of success in chemistry than those without intellectual abilities.
Many factors influence learning out-come of students. The teacher, student, learning environment and parents all have their parts to play in achievement of academic excellence. This study is interested in identifying and comparing the learning style preferences of chemistry students associated with successful learning in public and private schools and also the relationship of these characteristics to their achievement in chemistry.
Statement of the Problem
Chemistry is a very important subject for students who want to pursue science and technology related disciplines at the tertiary level. Chemistry is the foundation of all environmental professions. Science students must learn and pass it before they can advance to higher institutions (Kolawole and Ilugbusi, 2007) . Many have been denied admission due to inability to meet the basic entry requirements. In a good learning environment where the best teaching methods for chemistry and instructional materials have been utilized, successful chemistry learning may not still be achieved if the students lack necessary characteristics that are associated with successful chemistry learning. The performance of chemistry students in public examinations continue to fall below average. Hence, this study seeks to investigate the student characteristics (learning styles preferences) that are associated with successful chemistry learning in selected public and private schools in Lagos state. The most important student characteristics of concern to this research study are their learning style preferences.
Purpose of the Study
In view of the problem highlighted, this research work is undertaken to ascertain and compare which student characteristics (learning style preferences) will enhance successful learning of chemistry in the different school types.
Research Questions
The following research questions will guide the study: 1. Will there be any significant relationship between the learning style preferences of students in public schools and their performance in chemistry achievement test (CAT)? 2. Will there be any significant relationship between learning style preferences of students in private schools and their performance in chemistry achievement test? 3. Will learning style preferences of students significantly differ between public and private schools? 4. Will there be any significant gender difference in students" learning style preferences between the two school types?
Research Hypotheses
The following null hypotheses will guide the study:
1. There will be no significant relationship between the learning style preferences of students in public schools and their performance in CAT. 2. There will be no significant relationship between the learning style preferences of students in private schools and their performance in CAT. 3. There will be no significant difference in learning style preferences of students in public and private schools. 4. There will be no significant gender difference in students" learning style preferences between the two school types.
II. Methodology
This study was limited to public and private senior secondary schools in Agege Local Government Area of Lagos State.
Research Design: Descriptive Survey Research Design was employed for this investigation.
A Descriptive survey systematically describes the characteristic features of a given population. This design explains what has already been found to be in existence among the variables under investigation (Ilogu, 2008; Alade, 2007 ).
Population:
The population for the study consisted of the entire senior secondary II (SS 2) students in public and private schools in Lagos State.
Sample and sampling technique:
200 senior secondary II students were chosen by stratified random sampling from selected public and private schools in Agege Local Government Area of Lagos State. Out of the twenty Local Government Areas in Lagos, Agege Local Government was chosen through a hat and draw method. The public and private schools are already in different strata. Within Agege Local Government, three private and three public school were randomly chosen by hat and draw method. Within each school type, disproportionate method (in the ratio of 60% private to 40% public) was used to pick the subjects. This is based on the fact that there are more private than public schools in Lagos state.
Instrumentation:
Research instruments used for this study are chemistry achievement test (CAT); Neil Flemming"s VAK/VARK learning style Test (VLST). The part A of the VLST elicited information on student"s age, school type, gender and parent"s highest educational qualifications. Part B of the VSLT, consists of three subscales which include: three modalities-visual, auditory and kinaesthetics-by which human learning occurs. There are a total of thirty-six (36) statements in all. Each subscale consists of twelve (12) statements. Each statement will be scored on a 5-point scale with scores ranging from 1 to 5. Total score for each subscale is summed up and written in the box provided. The subscale with the highest number of scores is the student"s most preferred learning style. The VAK model was adapted for this research because of its ease of administration and simplicity. Flemming"s Learning style test was also employed for this study because it is a tool for learning-tolearn (meta-learning). It increases the learner"s self-awareness of his strengths and weaknesses so that he tries the various means of learning in order to choose the best one rather than stick to his preferred method. The chemistry achievement test (CAT) was made-up of 30-item multiple choice chemistry questions covering topics that students had been taught by their teachers. Topics were: Acids, Bases and Salts; Chemical Bonding, Particulate Nature of Matter; Properties of atomic particles; Separation Techniques. Content validity was ensured by the use of the test blue print shown in Table 1 The psychometric properties of the instruments were determined by subjecting them to scrutiny by educational measurement and evaluation experts for validation to ensure content and face validity. Pilot study was carried out to determine the reliability of the instruments. This was done in Ifako-Ijaiye Local Government because it had similar characteristics as the area under study. The pilot study was carried out on 30 chemistry students. Necessary amendments were made. After two weeks the same instruments were administered on the same respondents. The reliability coefficient of the test was computed using the two sets of scores obtained from the respondents. A reliability coefficient of 0.66(for CAT) and the adapted VAK r=0.70 was obtained at 0.05 level of significance. Thus, the instruments were considered validated and reliable for use in this study. Administration: The chemistry teachers in the sampled schools assisted the researcher in the administration of the research instruments. The students were told that the purpose of the questionnaires was to help them to ascertain how best they learn and improve their performance generally and specifically in the study of chemistry. They were also assured that their responses would be treated as confidential.
III. Data Analysis
Chi-square statistics was used to analyse the collected data. Chi-square statistics was used because the researcher did frequency counts and put the subjects and their responses in categories. Those who were categorized as having passed the CAT scored 50% and above. Scores below 50% were categorized as failed.
IV.
Discussion Of Results Table 2 above summarises the frequency of learning style preferences, school type and performance in CAT. 
Hypothesis 1
There is no significant influence of learning style preferences of students in the public school on their performance in the chemistry achievement test (CAT).
This hypothesis was tested using the x2 square statistics. The figures under column "O" are the observed frequencies while those under "E" are the expected frequencies. Table 2A above shows the chi-square statistical analysis of learning style preferences and students" performance in CAT in the public schools. The calculated chi-square value is 173.95. It is greater than the critical (table) chi-square value of 5.99 with 2 degrees of freedom at 0.05 level of significance. The null hypothesis which states that there is no significant influence of learning style preferences on the students" performance in CAT is rejected. This implies that students" choice of learning style did affect their performance in chemistry achievement score in the public school.
Hypothesis 2
There is no significant influence of learning style preferences of students in the private schools on their performance in CAT. Table 2B , above shows a calculated chi-square value of 107.425 which is greater than the critical value of 5.99 given 2 degrees of freedom at 0.05 level of significance. Hence, the null hypothesis is rejected meaning that learning style preferences influenced the students" performance in CAT.
Hypothesis 3
There is no significant difference in the learning style preferences of students between public and private schools. Table 3A shows the distribution of learning style preferences between public and private while table 3B shows the chi-square analysis. From table 3B, the computed chi-square value is 277.69 while the critical value is 5.99 given two degrees of freedom at 0.05 level of significance. The null hypothesis is rejected because the calculated value is higher than the table value. This means that a significant difference exits between the learning styles preferences of students in public and private schools. 
Hypothesis 4
There will be no significant gender difference in the learning style preference of students in both school types. Table 4A shows the distribution of learning style preferences between male and female students in both school types, while Table 4B displays the chi-square analysis of hypothesis 4. Chi-square calculated is 277.59 which is greater than the critical value of 5.99 given 2 degrees of freedom at 0.05 level of significance. Since the calculated value is greater than the table value, we reject the null hypothesis. This means that a significant gender difference exits in the learning style preferences of male and female students within the sampled population.
V. Discussion
The result of the study showed that learning style preferences chosen by the students whether in the private or public school went a long way to determine their performances in chemistry achievement test. The findings of hypothesis one and two are in conformity with Ogundokun (2004) who pointed out that learning styles, school environment and test anxiety jointly predicted learning outcome of students in Iseyin Local Government Area of Osun State, Nigeria.
Hypothesis three stated that there is no significant difference in the learning style preference between the public and private schools. The results showed that there is significant difference in the learning style preferences between the two school types. Majority of the students in public school preferred the visual learning style to auditory and kinaesthetic. This could be due to the fact that the population of the students enrolled in the public schools often outnumber the laboratory facilities which favour kinaesthetic style of learning. This is in consonance with findings of the Education Sector Support Programme in Nigeria (ESSIPN, 2011) . Oftentimes, students in public schools do not perform practical work until it is time to write an external examination. Hence, their teachers resort to using visual learning aids which supports visual learning style in their students.
Hypothesis four stated that there is no gender difference in learning style preferences among the students showed that a significant difference exits between the male and female participants. Majority of the female students preferred visual learning to auditory and kinaesthetic styles of learning. Their preference could be due to erroneous cultural beliefs that handling of dangerous chemicals and laboratory equipment was better done by their male counterparts. This is in agreement with Sara (2010) who studied the effects of learning styles on career preferences of Senior Secondary school students in Jigawa State, Nigeria. His investigation revealed that the male were more field-independent while the female were field dependent learners. Field-dependent student according to him are those students who think rationally in problem solving while field independent students think irrationally when confronted with a problem.
VI. Recommendations
On the basis of the findings the following recommendations were made: In order to help students with the life-long process of learning it is important that a student understands his or her own preferred learning style. If you do not know the best way to process information according to your learning style, you may not be able to retain information as well as you should. Learning style has got nothing to do with level of intelligence. There is no right or wrong way of learning. If a student understands how best he learns and processes information, then learning can be done in the most conducive way.
Visual learners process information best when the teacher uses visual aids like overhead projectors, pictures, film, maps and hand-outs. Auditory learners understand, process and retain information when they listen to lectures or presentations and partake in group discussions. Using pod-casts, audio lectures and webinars benefit auditory learners. Kinaesthetic learners retain information most when they touch and do things like engaging in laboratory practical and field work.
Teachers should have a basic knowledge of various characteristic behaviours of students adopting different learning styles.
Teachers should use and adopt different teaching styles and instructional strategies so as to match their teaching with the students learning styles. Experiential teaching, inquiry method, cooperative learning and dramatization could be adopted by the chemistry teacher.
Teachers should use a wide variety of teaching styles to accommodate students of different learning styles in their classroom. This will not only improve teaching and learning but Increase the rate at which chemistry students retain acquired knowledge.
VII. Conclusion
This has been an attempt to compare the learning style preferences of chemistry students in selected public and private schools in Lagos metropolis. In line with the results of the study, the following conclusions can be drawn:
A student"s choice of learning style affects his performance in that subject. Visual learning style was the most preferred learning style among the students in both public and private school.
There was gender difference in the learning style preference among the students. The female students preferred the visual learning style. This may be due to their cultural beliefs to avoid dangerous chemistry practical.
Teachers can utilize the knowledge of their students" learning style preferences to improve teaching and also plan remedial classes for weak chemistry students. An effective teacher is one whose teaching style aligns with the students" varied learning style preferences. It would be interesting to investigate whether learning styles vary with the different subject areas the students are taught. More research needs to be done on the influence of culture on students" learning styles.
